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Description 

Technical field 

The present invention is directed to a method of determining HLA D type, 

5 

Background of the invention 

In man, responses to HLA antigens dominate the strong immunological reaction to transplanted tissue. 
In order to avoid rejection of transplanted tissue, it is desirable to match donor HLA type to the recipient 
HLA type. The HLA type of an individual is determined by antigens encoded by genes on a single 
^0 chromosome. Four principal HLA antigen loci have been identified on chromosome six and have been 
designated A, B, C and D (and the closely-related DR locus). The major lymphocyte activating determinants 
are controlled by alleles at the fourth locus, D. The matching of recipient and donor D allotypes has proved 
to be a majorfactor in reducing transplant rejection and transfusion reaction. This is most likely attributable 
to the fact that cytotoxic T lymphocytes against HLA A and B antigens are generated by D locus differences. 

Typing of the D locus is typically carried out In a one-way mixed lymphocyte reaction (MLR). In a MLR, 
two groups of genetically dissimilar lymphocytes are cultured together. One of the populations 
(stimulators) has been made immunologically unresponsive by treatment with radiation or Mitomycin C. 
The other cell population responds to the phenotypically dissimilar determinants on the surface of tiie 
irradiated cell population. To conduct a typing assay employing MLR, a screening panel of donors with 
20 known HLA D types is required as stimulators. This panel of homozygous typing cells are best found in 
families of cousin marriages. The unknown donor's PBL are cultured individually with the typing panel for 
five to seven days. If the unknown donor's HLA D allotype is different than the allotype of the screening 
lymphocyte, there will be an Immunological response by the donor's PBL The unknown donor's allotype 
will be indicated, therefore, by nonfeactivity in the culture containing the stimulating lymphocytes of 
•25 identical HLA D type. 

Another method employed to determine HLA D type is the mixed lymphocyte cytotoxicity test (MLC). 
The first phase of the MLC requires the stimulating of the donor's lymphocytes with a screening panel as 
described above for the MLR (5—7 days). Responding primed lymphocytes are harvested and assayed for 
cytotoxicity on a panel of B lymphoblastoid cell lines with known HLA D types. These target cells have been 
30 prelabeled with a radioisotope. Donor lymphocytes from the first phase, which have been primed to a 
foreign HLA D type, will kill the radiolabeled targets with the same D type to which they have been primed. 
Cytotoxic reaction can be detected by radioactivity in the supernatant. This assay requires an additional 6 to 
8 hours, after the MLR phase. 

While the above methods are accurate to determine HLA D type, the lengthy procedures involved are 
35 unsuitable for typing donors and redpients for transplant procedures. Generally, the donor is a cadaver 
and it is necessary to transplant the organ as quickly as possible [e.g., within 24 hours). A need, therefore, 
exists for an expedient test for HLA D type. 

Summary of the invention 
40 It is an object of the present invention to provide an assay that determines the HLA D type of human 
monocytes. 

It is another object of the present invention to provide an assay that expediently determines HLA D 
type. 

It is a further object of the present invention to provide an assay that can quickly match donor and 
45 redpieni HLA D types for tissue transplants. 

A still further object of the present invention is to provide an assay for HLA D type that employs human 
. T cell hybridomas. 

Yet another object of the present Invention is to provide an assay that can determine whether a human 
T cell hybridoma is antigen-specific. 
so These and other objects of the present invention are provided by a method comprising (a) pulsing 
human monocytes with a particular antigen; (b) contacting sdid pulsed monocytes with at least one 
screening cell culture selected from antigen-specific T lymphocytes and antigen-spedficTcell hybridomas, 
the cells In each said screening cell culture being substantially of a single HIA 0 binding type and spedfic 
for said particular antigen; and (c) determining whether said pulsed monocytes selectively bind to said 
screening cells. 

Detailed description of the preferred embodiment 

The present invention is directed to a novel assay which can quickly and reliably determine the HLA D 
type of an individuaf by cutturing antigen-pulsed monocytes obtained from the individual with a culture of 
so antigen-spedfic screening cells that are either T lymphocytes or T cell hybridomas. The present assay can 
also be employed to determine whether a T cell hybridoma is antigen-spedfic. The present invention takes 
advantage of the fact that antigen-spedfic T lymphocytes or T cell hybridomas will bind selectively to 
antigen-pulsed monocytes that are of the same HLA D "binding type" as the screening cells. 

The present invention further takes advantage of Immortal T cell hybridomas that retain antigen- 
& spedficity. Several unique advantages, previously unavailable, are achieved by the present Invention. 
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Firstly, easily maintained immortal T cell hybridomas are available as a permanent source of cells for 
screening monocytes of unknown HLA D type. Of course, other continuous, antigen-specific T lymphocytes 
of defined HLA D type would be advantageous if available. Second, the assay can be accomplished in a 
matter of a few hours, which is of great importance when a donor cadaver must be matched to a redpient 
5 prior to a transplant 

The HLA D locus antigens are closely related to the HLA DR antigens. It is believed by some 
investigators that D and DR are, in fact, the same locus. The D and OR loci, at a minimum, appear to be very 
dosely linked on the chromosome. The uncertainty arises in that D antigens are defined by antigen-specific 
lymphocytes, while DR antigens are defined by antibodies. It has not, therefore, been determined 

10 conduslvely whether the antigenic sites for D and DR are identical. Since the method of the present 
invention employs T lymphocytes or T cell hybridoma to determine antigen type, the phenotype 
determined shall be referred to herein as the HLA D type. It Is understood, however, that the present 
invention may define HLA DR as well. 

The assay disclosed herein can employ either T lymphocytes or T cell hybridomas that bind to 

15 antigen-pulsed monocytes. The preferred cells are helper T lymphocytes and T cell hybridomas wherein 
one of the parent cells is a helper T lymphocyte. For simplicity, the Invention will be described In terms of 
the T cell hybridoma embodiment It should be understood, however, that a helper T lymphocyte could be 
readily employed in the same manner as the T cell hybridomas described below. 

According to the preferred embodiment of the present invention, human T cell hybridomas are 

20 employed to determine the HLA D phenotype of monocytes. The hybridomas should express antigen- 
specifictty. That is, the hybridomas should selectively bind monocytes pulsed with only one particular 
antigen. For example, a hybridoma spedfic for tetanus toxoid will selectively bind monocytes that have 
been pulsed with tetanus toxoid as opposed to monocytes that have not been pulsed with tetanus or that 
have been pulsed with an unrelated antigen. Such hybridomas asre the progeny [i.e., clonally derived from) 

25 a somatic cell hybrid formed by fusing a human lymphoma cell and an antigen-spedfic T lymphocyte, such 
as a helper T lymphocyte. The preferred hybridomas for the assay are those derived from a human 
lymphoma cell of T lymphocyte origin and an antigen-spedfic helper T lymphocyte. 

Methods of Isolating antigen-specific T lymphocytes are known in the art See Kumick, et ah, (1979 J. 
Immunol. 722:1255 — 1260). Human lymphoma cell lines of T lymphocyte origin are also known in the art 

30 The preferred parent lymphoma is a selectable-mutant derived from the human lymphoma cell line Jurkat 
The Jurkat cell line is a Sezary T cell lymphoma, has 46 chromosomes and is XY. It exhibits a phenotype of 
sheep erythrocyte receptor-positive, 0ICT3 antigen-positive, Fc receptor-positive, 0KT4 and 0KT8-positive 
(variable) and surface Ig-negative. It also produces 11-2 after stimulation with concavalin A and 
phytohemagglutinin. A cell "derived from" this cell line would be a done of the cell line or a mutant clone 

35 of the cell line. 

Two cell lines suitable for hybridization were deposited with the American Type Culture Collection 
(ATCC), 12301 Parklawn Drive, Rockville, Maryland 20852, on March 11, 1383. One suitable selectable- 
mutant derived from the Jurkat cell line is under ATCC Deposit No. CRL-8226. The other selectable mutant 
cured of PPLO, is under ATCC Deposit No. CRL-8224. These selectable-mutants are hypoxanthine 

^ phosphoribosyltransferase(HPRT)-negative and, therefore, sensitive to media containing hypoxanthine, 
aminopterin and thymidine (HAT). 

The basic process of produdng hybridomas is well known in the art See, e.g^ Monoclonal Antibodies 
(R. Kennett T. McKeran & K. Bechtol eds. 1980). A particularly preferred method is disdosed by Kontianen, 
et al., (1978) Nature 274: 477 — 480. Generally, the process as applied in the present invention comprises 

^ pelleting normal antigen-specific human helper T lymphocytes and HAT-sensitive human lymphoma cells 
together in a ratio of approximately 5-to-1, respectively. The pellettzed cells are then suspended in a 50% 
solution of polyethylene glycol In serum-free RPM1 1640. PreWarmed RPM1 1640 is then slowly added, the 
cells repelleted, and then suspended in RPMl 1640, 15% fetal calf serum, and HAT-containing media. Cell 
cultures are fed fresh HAT media weekly. After approximately one to two weeks, unfused T lymphocytes 

so and lymphoma cells die. 

Successful cell hybrids can generally be observed by seven weeks after fusion. Hybridomas recovered 
should then be doned for one to four months at which point the chromosome number should stabilize as 
well as the antigen-spedfic phenotypes. A modification of the assay disdosed herein can then be used to 
determine whether the hybridomas retain antigen-specificity. "Antigen-spedfic'' or "antigen speclfidty" 

^ refers to the ability of the T cell hybridoma or T lymphocyte to selectively bind monocytes pulsed with only 
one particular antigen. If there Is selective binding, the hybridoma or lymphocyte Is "spedfic" for that 
antigen. 

There are currently believed to be tweh^e HLA D allotypes Important to tissue transplantation, although 
more may be characterized in the future. To employ antigen-specific T cell hybridomas or T lymphocytes as 
60 "screening cells" in the present invention, therefore. It is necessary to determine the screening cells' 
"binding type", l.e., the D allotype the screening cells selectively recognize when binding antigen-pulsed 
monocytes. 

T lymphocytes are often heterozygous and T cell hybridomas can express even more than two HLA D 
phenotypes. Only one of the allotypes, however, is determinatWe of antigen-spedfic binding of the 
65 screening cells to the antigen-pulsed monocytes. Thus, while a hybridoma may bind to, for example, three 
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different D allotypes expressed by monocytes when those monocytes have not been antigen-pulsed. If the 
monocytes are antigen-pulsed, the hybridoma will selectively recognize only one allotype. While not 
wishing to be bound by this theory, applicant believes that this is due to a very close association of the 
antigen and HLA D recognition sites on T lymphocytes or their hybridomas. This phenomenon is not 

5 observed in monocytes, however. A heterozygous monocyte can selectively bind to T lymphocytes or 
hybridomas that have a "binding type" identical to either of the monocyte allotypes, since each of the 
allotypes are expressed on the monocytes' surface. 

In the preferred embodiment, therefore, the assay employs twelve stock T lymphocyte or T cell 
hybridoma screening cultures each of which exhibits antigen-specific binding for a different HLA D allotype 

10 (i.e., different "binding types"). If selective binding is observed in only one culture, the monocytes are 
homozygous for that screening culture's "binding type". If two screening cultures show selective binding, 
the monocytes are heterozygous. 

Generally, the actual assay of the present invention involves cuttunng antigen-pulsed monocytes with 
T cell hybridomas of a known HLA D binding type that are specific for the antigen pulsed to the monocyte. 

IS When the object of the assay is to determine the HLA D type of a potential transplant donor or recipient, the 
typical procedure would comprise obtaining a sample of peripheral blood lymphocytes (PBL) from the 
donor or recipient, and exposing the PBL to gamma radiation to prevent an immunological response to the 
screening culture by the PBL Among the PBL will be monocytes. The irradiated PBL are then pulsed (/.e., 
contacted with) the antigen for which the screening T cell hybridomas are specific for two to three hours. 

20 The pulsed PBL are then added to the various screening cultures. After incubating the antigen-pulsed PBL 
and screening cultures together, the HLA D type of the PBL will be readily apparent by determining in which 
screening culture(s) the PBL and screening cells selectively bind. 

While other methods of determining selective binding between antigen-pulsed PBL (or monocytes) 
and a screening culture of T lymphocytes or T cell hybridomas could be employed {e.g., microscopic 

25 determination), the preferred method is to radiolabel the T lymphocyte or T cell hybridoma screening 
cultures and then culture the screen cells with antigen-pulsed monocytes attached to a solid support 
Nonadherent cells can then easily be washed away, the adherent cells detached from the solid support and 
the relative extent of T lymphocyte or T cell hybridoma binding determined by liquid sdntitlation counting. 
T lymphocytes or T cell hybridomas can easily be radiolabeled by culturing the cells overnight in a medium 

30 containing 'H-TdR. Screening cultures can also be enzyme labeled by techniques well known in the art An 
ELISA assay can then be employed if radiolabeling is not convenient 

Monocytes can be adhered to solid support, such as glass, plastic, etc., by merely allowing a 
suspension of the monocytes to contact the support for several hours. Preferred solid support is a 
polystyrene microliter plate. The monocytes can be detached from solid supports by treatment with a 

35 solution containing trypsin and .01 M EDTA in isotonic saline. 

The following examples are included for illustrative purposes only and are in no way intended to limit 
the scope of the invention. 

Example I 

40 The following example demonstrates antigen-specific binding by T cell hybridomas to antigen-pulsed 
monocytes of only one HLA D allotype. 

AT cell hybridoma was prepared according to the method disclosed in Kontianeu etaL, (1978) Nature 
274: 477—480. 

The hybridoma, designated SH2, is specific for tetanus toxoid antigen. The DR-type of the hybridomas 
45 is 2/4/7, as established by DR-specific alloantisera. 

The hybridomas were first harvested from a T-75 flask containing tetanus toxoid. The cells were 
washed two times in sterile saline and resuspended in fresh RPM1 1640 containing fetal calf serum and 
(7,4x10* Bq/ml {2 iiCi/ml)'H-TdR at a concentration of 5x10* cells/ml. The cells were then placed in a new 
T-75 flask and incubated overnight at ZTC and 5% COj. The next morning, the cells were harvested and 
so washed twice in sterile saline before being resuspended in fresh media at 1x10° cells/ml. 

The day of the assay, 20 ml of blood was withdrawn from five patients. DR4yping with specific 
alloantisera indicated that the various donors had the following DR types: 7/2, 5/2, 2/2, 5/5 and 3/4. PBL was 
separated from the blood samples by density centrifugation using commerdal Lymphoprep (Nyeguard, 
Oslo, Norway). The PBL was then washed twice in sterile saline, irradiated with 1032 C/kg (4000 R) and 
55 resuspended In fresh media containing ^% human AB serum at a concentration of 10x10' cells/mL 
Into a 96-well microtiter plate (Costar, Cambridge, Mass.) were seeded approximately 100 (il/well of the 
PBL suspension. Tetanus toxoid was added to 48 wells to a final concentration of 100 ^g/ml. To all of the 
wells was added 100 ^1 of the final suspension of hybridomas described above. The plates were Incubated 
for three hours at approximately 37*C in 5% CO2. To remove nonadherent cells, the plates were gentiy 
60 washed by three rounds of aspirations and additions of warm (37*C) sterile saline. Then 200 ^1 of saline 
solution containing 0.01 M EDTA 0.25% (w/v) trypsin was added to the wells and allowed to incubate for 15 
minutes at 3T*C to detach adherent cells. The contents of all the wells were harvested by an automatic cell 
harvester onto glass fiber discs. The discs were then counted in a liquid scintillation counter. 

Table 1 shows the number of hybridomas that bound to various monocytes pulsed with tetanus toxoid. 
65 The data indicates that the hybridoma has a "binding type" of D2 (assuming D4ype is equivalent to 
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DR-type). When neither of the monocytes' allotype was DR2, significantly less binding occurred. The data 
cleaiiy shows selective binding for D2. Table 2 shows binding between the hybridomas and monocytes that 
were not antigen-pulsed. It is clear that there was some selective binding for monocytes of type 7. The 
binding was not, however, as selective as when the monocytes were antigen-pulsed. 

TABLE 1 



Number of Tet-speclfic T-T hybrids 
Monocyte DR type* bound to monocytes prepulsed with* 
10 : 



;5 





media ^ 


Tet 


7/2 


6,313 


11,582 


5/2 


6,221 


13,071 


2/2 


5,548 


6,959 


5/5 


1,612 


2,664 


3/4 


2,652 


2,739 



♦Typed with DR-speccfic alloantisera. 

* 50,000 T-T hybrids, pre-labeled with 'H-TdR, were added to monolayers of 40 — 50x10' monocytes 
25 prepulsed with nothing (media) or 100 pg/mt Tet 

^ SEM 10% of the mean. 



TABLE 2 



30 


Monocyte DR type* 


Number of Tet-speclfic T-T hybrids 
bound to monocytes* 




7/1 


8,121 


35 


7/7 


5,050 




7/3 


6,001 


40 


7/3 


5,484 




7/2 


6,313 




5/5 


1,612 


45 


3/4 


2,652 



•Typed with DR-specifrc alloantisera. 

1 50,000 T-T hybrids, pre-labeled with 'H-TdR, were added to monolayers of 40—50x10' monocytes. 
^ SEM less than 10% of the mean. 

Example II 

the following exemplifies the use of the assay in the present Invention to determine whether a 
particular hybridoma Is antigen-spedfic 

55 Hybridomas were tested for tetanus toxoid specificity. The T Cell hybridomas and Juricat-6-TG-3 cells 
were prelabeled with 3.7x10* Bq/ml (1 jiCi/ml) 'H-TdR in RPMI l640 and 15% fetal calf serum overnight at 
37*C The cells were then extensh^ely washed, counted and equal numbers added to microtiter plates. The 
plates also contained gamma-irradiated (1032 C/Kg or 4000 R) adherent cells from a suspension of 5x10* 
PBL that was autologous to the normal T lymphocyte parent of the hybridomas. Tlie adherent cells had 

60 been pulsed previously for three hours at 37X with either nothing, tetanus toxoid at 20 ^g/ml, or SKSD at 
20 tig/mLThe labeled lymphocytes were allowed to Incubate for three hours at 37** after which nonadherent 
cells were washed away. Adherent cells were detached with 0.25 (w/v) trypsin in a 0.1 M aqueous solution 
of EDTA and harvested onto glass fiber paper with the Titertek*, The filters were then dried and counted in 
a liquid sdntillatlon cocktail. Greater than 50% of SH2 bound to antologous monocytes prepulsed with 

& tetanus, while only 1—2% of the Jurkat-6-TG-3 bound tn the presence or absence of tetanus. Less than 1% 
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of the hybridomas attached to wells without monocytes or to empty wells pulsed with tetanus toxoid alone. 
The results are shown in Table 3. 

TABLE 3 

s Recognition of Tet by human T-T hybri ds: binding of hybrids to antigen-pulsed autologous m onocytes. 

Binding to autologous monocytes prepulsed with:* 



10 



15 



20 



Hybrids tested 


Media 


Tet 


SKSD 


SHI 


564 (13%) 


1,097 (26%) 


604 (14%) 


SH2 


500 (12%) 


2^ (57%) 


469 (11%) 


SH3 


429 (13%) 


814 (26%) 


405 (13%) 


SH5 


325 (7%) 


298 (7%) 


216 (5%) 


Jurkat 6-TG-3 (parent) 


108 (1%) 


292 (2%) 


146 (1%) 



t The results are expressed as mean cmp of 'H-TdR collected on filter strips from the cells bmding to 
the adherent cell population. SEM was greater than 10% of the mean. Number m Parenthesis is 
percentage of T cells that adhered to the attached monocytes out of the total number added to the 
25 adherent cell monolayer. 

Claims 

1. A method of determining the HLA D type of human monocytes comprising; 
30 (a) pulsing human monocytes with a particular antigen; , * ^ * «^ 

(b) contacting said pulsed monocyte with at least one screening cell culture selected from 
antigen-specificT lymphocytes and antigen-specific T cell hybridomas, the cells in eacli said screening cell 
culture being substantially of a single HLA D binding type and specific for said partiojlar antigen; and 

(c) determining whether said pulsed monocytes selectively bind to said screening cells. 

35 2 The method of Claim 1 wherein said pulsed monocytes are contacted with more than one screening 
culture of different HLA D binding types, the quantity of said pulsed monocytes contacted to each screening 
culture being approximately equal and each of said screening cultures having an approximately equal 

number^f ^^^.^ ^ ^ wherein said monocytes are attached to a solid support 

40 A The method of Claim 1, wherein said screening cultures are radiolabeled. 

5, The method of Claim 1 wherein said screening cultures are enzyme labeled. 
6 The method of Claims 1 to 5 wherein said screening culttJres are cultures of human T ce 
hybridomas cloned from a somatic cell hybrid of a first parent cell derived from a human lymphoma cell 
line and a second parent cell that Is a normal, human T lymphocyte specific for said particular antigen. 
45 7. The method of Claim 6 wherein said first parent cell is derived from the human lymphoma cell line 
Jurlcat 

Patentanspruche 

so 1. Verfahren zur Bestimmung des HLA D Typus von menschlichen Monozyten uber folgende Stufen: 

(a) Kontaktieren (Pulsen) von menschlichen Monozyten mit einem bestimmten Antigen; 

(b) Kontaktieren des kontaktierten (gepulsten) Monozyts mit mindestens einer Screening-Zellkultur, 
ausgewahit unter antigen-spezifischen T Lymphozyten und antigen-spezifischen T Zellhybridomas, wobei 
die Zellen in jeder der Screening-Zellkultur In wesentlichen von einzelnen HLA D Bindungstypus und 

55 spezifisch fur das bestimmte Antigen sind; und 

(c) bestimmung, ob die kontaktierten (gepulsten) Mopozyten sich selektiv an die Screening-Zelle 

binden. . • - 

Z Verfahren nach Anspruch 1, wobei die kontaktierten (gepulsten) Monozyten mit mehr als einer 
Screening-Kultur von Verschledenen HLA D Bindungstypen kontaktiert werden, wobei die Menge der 
60 kontaktierten (gepulsten) Monozyten, die mit jeder der Screenlng-Kulturen kontaktiert ist, etwa gleich 1st, 
und wobei jede der Screenlng-Kulturen eine angendhert gleiche Anzahl von Zellen aufweist 

3. Verfahren nach Anspruch 1 oder 2, wobei die Monozyten auf einem festen Trager angeordnet sind. 

4. Verfahren nach Anspruch 1, wobei die Screenlng-Kulturen radiomarkieri sind. 

5. Verfahren nach Anspruch 1, wobei die Screening-Kulturen enzym-marWert sind. 

65 6. Verfahren nach Anspruch 1 bis 5, wobei die Screening-Kulturen Kulturen von menschlichen T 
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Zellhybridomas sind, die von einem somatischen Zellhybrid einer ersten Mutterzelle aus einer 
menschlichen Lymphomaazelllinie und einer zweiten Mutterzelle, einem normalen menschlichen fur das 
bestimmte Antigen spezifischen T Lymphozyten geklont sind. 

7, Verfahren nach Anspruch 6, wobei die erste Mutterzelle aus der menschlichen Lymphomazelllinie 
5 Jurkat abgeleitet ist 

Revendications 

1. Un proc6de pour determiner le type HLA D de monocytes humains consistant h: 

(a) pulsar des monocytes humains avec un anttg^ne particulier; 

(b) mettre lesdits monocytes puls^ au contact d'au moins une culture cellulaire de criblage choisie 
parmi des lymphocytes T spicifiques d'antlg^ne et des hybridomes de cellules T spedfiques d'antlgdne, 
les cellules dans chacune desdites cultures cellulaires de criblage appartenant essentiellement h un type de 
liaison HLA D unique et 6tant sp^tfiques dudit antigdne particulier; et 

IS (c) determiner si lesdits monocytes pulsus se lient sdlectlvement auxdites cellules de criblage. 

2. Le proc^dS de la revendication 1 dans lequei lesdits monocytes pulsus sont mis au contact de plus 
d'une culture de criblage de types de liaison HLA D diff^rents, la quantite desdits monocytes puls^ mis au 
contact de chaque culture de criblage Stent approximativement €ga\e et chacune desdites cultures de 
criblage ayant approximativement un nombre Sgal de cellules. 

20 3. Le procSd§ de la revendication 1 ou 2, dans lequei lesdits monocytes sont fix^ d un support solide. 

4. Le procSde de la revendication 1, dans lequei lesdites cultures de criblage sont radiomarqu^, 

5. Le proc6dS de la revendication 1« dans lequei lesdites cultures de criblage sont marquees par une 
enzyme. 

6. Le proc6d6 des revendications 1 a 5, dans lequei lesdites cultures de criblage sont des cultures 
25 d'hybridomes de cellules humaines T clones ^ partir d'un hybride de cellules somatiques d'une premiere 

cellule parente d6riv6e d'une lignSe de cellules de lymphome humain et d'une seconde cellule parente qui 
est un lymphocyte T humain normal spScifique dudit antig^na particulier. 

7. Le procSdd de la revendication 6, dans lequei ladite premiere cellule parente derive de la lignee 
cellulaire de lymphome humain Jurkat 

30 
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